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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ECB (birefringence 
control) reflective -type color STN (super- twisted nematic) liquid 
crystal display device by which a problem that a display color is 
considerably changed by angles of observation is solved. 
SOLUTION: A liquid crystal display device 1 consists of a liquid 
crystal display element 2, a polarizing plate 3a arranged on the 
observer side of the liquid crystal display element 2 f a polarizing 
plate 3b arranged on the side opposite to the observer side of the 
liquid crystal display element 2, a phase difference plate 4 arranged 
between the liquid crystal display element 2 and the polarizing plate 
3a, a light diffusion plate 5 arranged between the polarizing plate 3a 
and the phase difference plate 4, and a reflection plate 6 arranged on 
the outside of the polarizing plate 3b. A transparent electrode 8 and 
an oriented film 9 are formed on surfaces facing each other of a pair 
of glass substrates 7 forming the liquid crystal display element 2. 
Liquid crystal 10 is interposed between glass substrates 7. Thus, the 
ECB reflective -type color STN liquid crystal display device is 
constituted. 




(19>B#Bfcftt? (JP) 



da & m 4# & m <a> 



^¥10-239683 

(43)&WB ¥RR10#O998)9flllH 



(5i)inta° asaia^ 

G0 2F 1/1335 5 1 0 



F I 

G0 2F 1/1335 



5 10 



(21) W»S# 

(22) 0liSB 



1$H¥9- 167006 
sp^9^(1997)6«24H 



(31)«$fe*fci38#*t »§PF8-344889 
<32)«5feB Jp8<1996)12^25H 
(33)«5fc«^5RH B* < J p > 



(54) [S8W0>fc*M E8tffl£S3feR«« 



(71) USA 000005049 

*Rjff*ETW»fffiJ?KS«lBr22S22^ 

(72) 8!»£ «ffl 

(72)5HB* AWTtt ftttfe 

(74)«ha #a± «E » 



(57) Qgm 

6ifc&i^bfcECB*«RI«!A9-STN«fi* 




^- 7 ' X s s s s 3-3b 
r x v x ^-fi 



1 



(2) 



mm?&mmmMthztzmttmm.i io 
* & « 2 is«0fitM 1 §ss^fi, 

x. ny, nztf, nx>n z>ny©B8S4^U Iff 20 

mmt<Dt£tm\ 5 5° Rk7 5° urx&zzt 

tfc 

[ffl$Sl5] Nz= (nx-nz) / (nx-ny) 

a ym<mitoygtf}Z*tm.N z t>\ $jt x # 6 3 3 

nmcOiltiC, 0. 2RL0. 4J3rR*&&£i:fc4S« 

imvm&sm 30 

[0001] 

«a%«T^ECB3&5!56t!e!*5-STN C*-A-y 

So 

[0002] 

nxv^k m«£isi±©fe«\ 40 
3st«fc», ecb (wd ^s*®yj7-s 

[0 0 0 3] £0ECB#*Ba^5-STN}fciS 
#oT$||3^-?-©iz;WPd kWMM&fflVm*. 



3*1 0-23 9 6 83 



2 



[0 0 0 4] f^&JBV*&4vtV*<&STNfflft*aa* 

7-7J)l*-m^T-tiy-ittf'*i&T'&''), dAn 
ttlOO0nm£llTlC»Jfeatlt^6. bfrU ECB 

dAn©«iC«fcoT#fig*3it-5£J*, d Antic 
*<fcftaRSt*ii3K«% l J, dAnttlOOOnmK 

[0005] £©£•?£, dAnSlOOOnmJgLhffl 



«CJ:ot*S<«fb (ifcS6©flW«) bXLtt 

[0 0 0 6] £<DlBH&*^tSfc*IC, 

1 5 69 l%m.mm2tlT^Z&0\Z, ECB#3$ 
©?&I3i*gg}C 3 &^|ftZ>J6gffltf n x > n z > n 

yOHfil 2ltttfi*BH*$:Mv^z:^*^s 

[0007] ^©^m Ka®WB»ftt»j%®A» 

^{Cj:oT^tS^2||lH4fiffl^S0^efftt{i3tO 
[0 0 0 8] 

8-i 569 i %mtfM2tix^z>jjm%^m 

[0 0 0 9] «t JgUiCD J: ^«ef£^IOBUSUC|B 
««**<3Bfl:t*ii:fe*tfbfcECB*3SEia!*5 

- s TNttg&j^gs z 1 6 mt bX V 

-So 

[0 0 10] 

fcfetc *^©n^iia«©ffiWi!«^«^g 

tt. HftDttfefiflBC ECB#S&Wj5-STN 

ht, ^^©fi^stttfiai^ia^^i:©^^ 

[ooii] mm2m.<Dmmmvmm\& m 
mim,<DimmMgm*mmz&^x. mm® 
ffimtmmmsmfrtmi^ mmmmx\t 



(3) 

3 

[0012] mimzmmfmmMmmmt. m 
mmmmt. mffi^tfz.wzm2>m%*%t2>2.fa 

ZtlT^ZZtZtmtLX^Z. 10 

[0013] ntt4WttBum&s&&&mt~ m 

2 * fett 3 IB«©/£I@!?Sh^*^®cJ3v fa 
ffiSEtffiSRtt. 3^7C*|B]©®«T^nx, ny, nz 
jft nx>nz>ny©BBft&*U t«f27feffi«£& 

m\ 5 5° JSU:7 5° OT-rfc5c:i:l:4#mi:LT^ 
6. 

[0 0 14] »#^5|^©Sl5®!?^«^®4, ft 
^«4|^<7)SI«^«^e{CfeVNr> Nz= (n 
x-nz) / (nx-ny) ^SnSiWBBfffiHS© 20 

mtNzt>\ i&6U#6 3 3nm6Dfc£lC, 0. 2J&Lk 

o. 4OTT-&.S£££#^£b-ov5„ 
[0 0 15] ^^<Z>£MaSAS^^Sii(CJ:ti^ tR 

mm<mmi£mi3z*mj-t<Dmz. tij&mKK 

[0 0 16] 1(&Gf8lftaM7tii&;H&@3^£ 

[0017] $^c, mmmz, mfm^s.^m 
isiw&srflifij-fs. *ut, isai*iftitc»LT««L 

[0 0 18] s&ic tefffi&Ktt. 3*7fi*«ifflli»f* 
nx, ny, nztf, n x>n z>n yOKK^Sr^fU, 



f$BIPpl 0-239683 

4 

kCJM-fctf. 5 5° KJLh7 5° JKTeifcSrfcCJ: 

$i<wm\zmz> ut^-i/a >mtz. smz^y h □ 

(DtmmS. (2*7(3 C«bT°i^ffl«WWSfb«:«*H* 
tsii:^^ *UT, 7M^©}MC&[^ 3 
*7Bfi5E»ffiasecWltBll0&1-AS:5 5" Rh7 5° JgHT 

[0019] 3(btC Nz= (nx-nz) / (nx- 

n y) xmshzmmfocmmmmzM^z v*?- 

2/ 3 >ffi©^ft©tl££^-r«N z rf>\ tftfi 1 # 6 3 
3nm©£tlC. 0. 2JBUrO. 4J^TT*S>.5Zli:lCj: 

[0020] 

[0021] mmwm) m 1 #sia 8 sjawt, * 

m3 \z*miz&fr&mffiffi 
mt&&mt<mm&*ikmmm. 05 bairn z 

SO. 1~0. 5St«tfe^©6:0 0-l 

2 : 0 o*w©eigefK&ia«taw3ra @6bmnz 

«:0. 1-0. 5*-e3EftS-efc*&©3 : 00-9 : 
0 0 #fa»fi!gr^&a*tSil8& H 7 ligffififtffft £ 
mm$\ft£.v>tetft%.*5Q° ~8 0° 

6:00-1 2:0 0*ftKOfeSSEffc&5VtSi 

0° ~8 0° *T^fc3-i±fe#&©3 : 0 0-9 : 0 0 

[0022] muzTxt z.o\z, imm\zfflbz>WiM&. 

a3£K «*-fiS*f2i:. ^IS^*^2®^ 
«^IKSft*«}fe!R3ai:, ^»^^2©« 

mmMKW&2nzmmi3 b ^ H ^«^-?2i:{i 

7feK3 a h©r^CUgSn^etSM«4 il, M7t®3 a 

[0023] mmsm*2 sflwwsjfcwts^-rs 

[0024] SSlRjfil 9 »*. ^/7XSS 7 ^(C^ffiStlS 



5 

«ai oo«aBHW2 5 o* <Ma\Mmat&x$ 

[0 0 2 5] fi)«fi3 a&tf 3 MCtt #WSI*4 5 

sikTimm&m^o 10 
[0026] 3i?c7cSffi^«ii, sast5jnto«i*ft 

ny (nx>ny) tU S&jfflffl&OI&litim 
mm^nztbfzt^ nx>nz>nyi&3J:e> 

[0 0 2 7] 3&5Ml«©flm©»CftjSt6 1/ 

m.Uz= (nx-nz) / (nx-ny) tS^ttl 
il $2feg;itf6 3 3nm<Z>i:£lC Nz = 0. 2~0. 20 
4*1* t<. #H6£©^BC£tvtH Nz = 0. 3 

(bfcy, l/^r->>3>it(i2 0 0 0nm© : t;©S:^^ 

[0 0 2 8] ^m©^lTfflV^S^«4H @2 
Cwti^C Nz = 0. 3. l/*-r-S/a>H4 0 0 
nm©5*fc©&*Bl7^;i/Al 1 fc, &BK1 2&H*.' 
TSWl/JMIrtlCfcoTV**. 

[0029] jti&MJ&stt. Hscwtj^c mm 

3 b S. -Jg©£lge (Otttt3BC|8J&et«)W. 3 0 
" ~5 0° ©IHj5W*L<, *3SI6®$Rci3vvafc 

4 5° ©%©£fflv^) ^^i^^ScM^^ 
/W* 1 4 ami 4 b &K)gUfc*><0. «ttf8E&fl# 

[0 0 3 0] «Mk5{C SffiCAIfLfeftlSli-e 
©**fl*1-**. me fcWCAjfLfcJfel 6{±^ 
7 <y J: y SHRU 3**&©{W§S!tt£&#-ra 

14b©#£fitL «flEet¥fBOJ»0fe*16tt-* 40 

i^i(c©*tts^ -m<D%B&<Dimmt\sfr<m 

[0 0 3 1] 3©£ft, ^aSCWBBCSV^Ttt. 7-f 

;n>i 4 afttfi 4 b& HjRe*sai»wi:«W^i:L 

TSV*Kfi0^|fiIfcfe*J:3tcS«U «*.tf3 : 00 

-9:0 om<D2m(om&ommitm^ix 

VV5. 

[0 0 3 2] *ISig©^S§T^V^^ftffi5», ft*B 

bwthbhrs a tmmm ©wckklth*. 50 



IMB^l 0-239683 

6 

[0033] mz. wtMf&mu 1 mfttzm&i® 
mmiz^xmtz. mtizBtzoiz, -#© 

3%t*^K, 9 : 0 0#|6j*^lfftta ( J(C3 5 o «Wt 
H*. ffi^©@e«9©« H WS|6llli|*l«f{i, fcftfB 
•WfrXttZ. 1 2 : 0 0#W&&lfflfflliyjC5 5° ft 
^TV^, LfetfoT, ^^•^©fcC^tt2 5 0 o 

[0 0 3 4] «SS«5©«!Wr6li±> StfPCT'^t 
.fc^fC 3 : 0 0-9 : 0 0#fi|©2#WrC&4. &t 
S3 a ©©«*!«!», *BJDThaVrj:^K. 12:0 

■away 1 5- ftwtus. *£. mmmmm 

way c so* «wtna. 
[0035] *^©ffi*^fct^©#fin*rt?>' 

X&<«MN5fc»K:H ft$l«4©l*Bi||12#fa 

£}&Si&5©}fc»^©&im o*y, fciu 

Ct^Fi:©^t^S5:5 5 0 -7 5° {C^tS^ 

Ffc©ft1-&K£6 0° |C«j£LTVV5. 
[0 0 3 6] 3Z1T\ CfcfBi$4©«NztfO. 2~ 

0. 4«S*LV«ftCo^TSW!t«. 
[0 0 3 7] 

OKI] 

A E * a b 

[0 0 3 8] iJSRSli. J IS Z 8 7 29JC£g£ 
TfiilS*r%©T*y. JU:©fefcl60Sti:l/CVv&fe 

ft. z<Dmftzg<tt$& fiSHw*t<fty. a 

[0 0 3 9] 05tC^t<te)tC, «Nz%0. 1~ 
0. 5*T!*fc3«JMi£, 6:00-1 2: 0 0#|6j 

©fisaefctt. nz=o. iatmz=o. sets 

[0 04 0] Sit. H6K3tJ:^C. «Nz&0. 
1~0. 5St^fcS-&fc^ 3:00-9:00^ 
l«I«E>fi3aEfttt. Nz = 0. iat! p Nz = 0. 5©t§ 

[004 1] l/fetfoT, IfiRNztfO. 2~0. 4© 
#^(C. t^T0£l^Cfc^TA5>XjK3aR&©fflI 

[004 2] $e>tC, &ffiH«4 CDgfiSMl 2^16]^ 
»S5©«tW^©«:t^gl:5 5'' -7 5° {c 

[0 0 4 3] g|7iC^tj:9(C, 5HS«|12*|6l^ 

mfatm-tnmsv ~so° *Tasfta*fc» 

6:00-12:0 O^flro&ffifcffctt. **US* 



(5) 

7 

[0 0 4 4] b^U H8K3tJ:^C 3BIM1 2 * 

I6ii:^£^i*l^^^ 50 ° ~ 80 ° 

3:00-9: 0 0 #|f>J©&^tt&> 31 

m& i ^i^ya^i**©*"*"*^ & o° m 8 

0° (Dilute, fcoTflSWM*ttMS<fc 

[0 0 4 5] bfctfoT, 3W9W1 2*|Slil3tffigC^lSl 
fc©J&-r^KS 5 5° -7 5° C«Jtbfe«^C 

[004 6] OtHRWD 09&tf01O&JBWt, Jfc& 

MSB. aiott^^is^a^s*^^^ 1 ^ 

[0 0 4 7] g|9^1-J;^^ fly5ffl*B*a<8!i5 
ltt, *ft*S**?2i:, ****** 2 ©««*«£ 

KH»sn6*3fc*3bi:. *&****2i:efc«3 

a fcffliatciiKan6fiEfffiHS5 2^ fifths b©^ 

[0 0 4 8] S!t^l?2H *^©£«©*ffifc- 

[0 0 4 9] BffidR9& #5*aHR7IHfcrt«S*i* 
tt& 1 0 ©*£**?■# 2 5 0° ©fcb*vfi£S: fc* J: 5 

H^j^tT-2 ©-fe>>l^& 7 • 5 * mlCigSStlS.. 

[0 0 5 0] Umi3 a&t>*3 MCI*, ^5^^4 5 
%, ^^9 9. 9%©%)©&JBV\ GH^K5 2K1 

fil'2fc76tiH^«&B^*' 2&7tf£*BM»i#'J# 

[0051] »c 1b b «S5 i zm-tzzmi 

#©Kia^9©»»*««ra«»- &epG-e**ie> 

9 : 0 0^[pJ^e>^lt@yiC3 5° «WtH*. *S 
{C 12:0 02jfafr<bB£HHW K 5 5° «yvCV**. 

bf^ot. «s^?®*njnAa:2 5o > nates*. 

&° 

[0 0 5 2] {1^E3 a©ttftM£l*Itt. ^IT^t 
JCOlC. 6 : 0 0*l"I^^ltta i JlC5 o MWO^o 

^*K3b©®it5»» ^WJ-e^t-fcoic 1 



#B^1 0-23 9 6 8 3 

8 

2 : 0 0#l^&WfeHSyfc , 7 0 o «WtV*S. 
«5 2©31fBtt^tt. ^PPKT?ati-J:e>lC, 6:00 
;mfiJfre>B#fttSUK3 0 o f^TWg.., 
[0 0 5 3] iST. 01 lfttfHl 2£fflWt, fStt 

©rarest* bfot^fflBKiiSbsss^Sit 1 ©skf 

5 1, *|^©?K H 1^^S1^*^®^^ , ^ 

m. i *»e>3ttsti*«5 &i»v*fciss*tfS»© e •. o o - 

12:0 o#ffl©6SEfcfci**BW3B. Hi 2tttfefc 

«©«a**iSt 1 & 3*fia»K 5 Srlftv Mfe«fi&Ki6 
g©3 : 0 0-9 : 0 0£fr©fc»t£^&W? 
feS- ft 01 l&tfHl 2ICi3V^ «»JRtmb 
tt. 3fcSflft«5©£fcfca*l/tVV&. 

[0054] @i i»r<fce>ic 6^00-12:0 
B©*B*a3!« 1 f>«ti s ^sa^a^s 

[0055] «*.«. «^rr^fcSK^fe©flWlS£ 

[0056] 

D&2] 

A E * a b = 6 

[0 05 7] 6:00-12: 0 0;#ffin?tt. 
W^fcA^b^VNlEH^ fiefe©*S**KB5 1# 

ass so* 

[0 0 5 8] H12KaVrJ:^C. 3^0 0- 
9 : 0 0#[Rl©&»ffc^ *^©^^fc^S llc 

n^^gs 5 1 mMmvwm&tm 1 

[0 0 5 9] «jLH. T^T'^-tiltlCfe^©^^ 

[00 60] 
GR3] 

A E * a b = 6 

[0 061] 3:00-9:0 O^fireii. ^^^ffi 1 
^fbtf£bfc^$eHtt> ^©^^5^S5 1*^J 
9° , *^©?gt a W^@l^e)^^ 5S: ^ V ^ 

50 [0 0 6 2] i©*-^ *^©^a^i^SHCj: 



9 

JMaW£MMr*<fflra<6 : 0 0 - 1 2 : 0 0#|&l8:tf 
3 : 0 0-9 : 0 0ffll£&IIS6&£t6Z.£1fiT!i& 
6. 

[0 0 6 3] H13&tJ 1 Hl4ft^T, JfcK 

ims. 5 1 Mmmw&mm 5 1 tc^is 5 * 

6:00-12 : 00 #ft©&g 

~*gg©3 : 0 0-9 : 0 O^ftffl&^ft&jrfiffi 
BK?*S. 1% B913ftOJH14K^T, ;£Wfetffi 

[0064] @13K31\J:~>IC. 6:00-12:0 

So 

[0 0 6 5] *£. H^KafctJ^C 3:00- 
9 : 0 O^ftfiDftSaHttt. 8*®«BS3SS»5 1 (C 

«^S5 1 icwKit 5 mtmaa%&wzo^ 
o° ^**fcy*&a«3WiBr4:t©f:fty. 

[0 0 6 6] ifliiC $&©$&§*iK^fi51{Cft 

[0 0 6 7] OfoOJ^K, 3EffiRfi5&«W*rWC 
[0068] 

fc©IWC «3e^CJta^*3Hl»«£«t*2 

[0 0 6 9] tit, mmmmmmm&t 
©rate j'aMT'ttaicL^v^i^wm^^tt&aic 



(6) #$FPlO-23 96 83 

10 

[0 0 7 0] M£»t> BBWWEWCJlfc 
Mtti. 7^A©«£i»LT^£|hHc/?t£ 

[0 0 7 1] £*>fc, 3^i«i©®» 

10 nx, ny, nztf, nx>nz>ny©K5:#U 
«C«T«$tlfcit©ffifc?l«!i:fiffl^«?©»S** 

^«,nH-> >"J ->Arr-a W>T*S53i:K:i' 

•J, t^T©#lW5>X&<^6©W^ft£& 

[0072] $e>lC. Nz= (nx-nz) / (nx- 
ny) T*S3ft6^II«©^MftC^Sl^r- 

3nm©t^{C, 0. 2&±0. 4&TfX-3bZ>Zt\Z£ 

w©«#^mra 

[si] mwmb%wm^m*tmm& 

i. 

092] *^i»5&^*^tiiiig-efe5 0 

[03] *^lC^fcS^j£l«5:^t»iffiHT'$>S 0 
[04] *%Bg{C^toS?SM^tt5:«^t2>#asM 

©I!g^£*11&HJ!0T*;&5„ 
[05]«Nz&O. i~o. 5*"5Sffi;S*fc*& 

©6:00-1 2:0 0#ltt©€^SHbS*rSW!Ef? 

30 

DH6] fliRNzfeO. 1-0. 5*^HfcS*fe«^ 

©3:00-9:0 O#fa©fel^ft£*tI&!B0T*& 
6. 

[07] lffl«D?[6li:3y«tS]i:©^t^l:5 0 0 
-8 0° *73Efb3«fe*6©6 •• 0 0 - 1 2 : 0 0# 

[08] jW^t*^«C&(Bli:©«;t^S5:5 0 o 
-8 0° i"^gfta-efe«^©3 : 0 0-9 : OOSlft 
©61^{b$:^-mW0T'S>5 o 

40 [09] m®m$mm**tm&x*&2>. 
[010] «g*©^i«^fi?:ifieti)^p#©@eig 

[01 1] &bz>!AI&g<&fc ^©ffi&gj&B 

^S©6 : 0 0 - 1 2 : 0 0#lfc©feSEfcfcRtBl 
f930T*&£. 

[012] mmm&m> mwmmmm. 

j*Jgffi©3 : 0 0-9 : 0 0l&Mto68tSfcW*m 
50 0T'&5. 



(7) 



4$S8¥l 0-2 3 9 6 8 3 



11 

\zmsmm»tc.m^mm(D6 o o - 1 2 : 0 
[0140 «©* B ^^aatw»»^gfi 

lC«S^fe»Wfc«fi*aaai©3 : O 0-9 : 00 

1 




10 



12 

8 SJNHi 

9 SftR 

10 ®Mk 

11 teffl^-f^A 

12 jg^fi 
13a, 13b W$. 
14 a, 14 b 



1 5 
1 6 
5 1 
5 2 



[HI] 



[02] 



[03] 



SJ-3a 

I / / S / Z3 -5 
I S \ S S S4-4 




3-3b 
ISSSS \-t-6 





[04] 



[05] 





(8) 



WP1 0-23 9 683 




(9) 



4f$FPl 0-23 9 6 



091 2] 




-40 -30 -20 -10 0 M) 20 30 40 
9:00 flPflC ) 3:00 



[014] 




g:00 WflC ) J:oo 



[013] 





K 




— w- 


















b6- 
































W- 

14- 
































\ 8 








































































1 



-40 -30 -20 -10 M Q. , 10 20 30 40 
Jim . 12JKL 



* 



